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(Solution J On an insulating substrate 2 a TFT ~™„j... 

drain electrode 10 and an o™JT», , provided with a source electrode 9 and a 
12 of Mo and no Zl2 T^fTT * '"^ " y an anode 

y or an organic material, and a cathode 17 ^ rm • 
sequence and which is driven bv the Tirr „™ — u ' moae 17 of 1X0 « 

onven oy the TFT are provided, and a color filter 22 is provided 
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on the anode 12 side of the organic EL element. 
[Scope of Claim] 

[Claim 1] A display device characterized in that a TFT provided with a source and a 
drainis prodded on a substrate, and an electroluminescence element which is formed 
by laminating an anode comprising an opaque conductive material, which is connected 
source or the drain, a lightening element layer, and a cathode com^l 
^parent conducive material in sequence and which is driven by the tL fL 
transistor is provided over the thin film transistor. m 
[Chum 2] The display device according to claim 1, which is characterized in that a 

^ ^ ■ «** Cement is arranged on the cathode side of 
the electroluminescence cIemcnt , md ^ ^ cltincnt Qn ^ ^ 1 

color filter layer or a color-converting fluorescent layer. * 

[Detailed Description of the Invention] 

[0001) 

n^L?" f APPUCati ° nl ^ «»— -.noon to a dispIay deyjce 

■EI* 0 element and a thin film transistor rrhm iwiv*. tv* • * 35 
on a substrate. ^ Transistor: hereinafter referred to as 

[0002] 

^.x&a^s^s- - el — - — 

resin, or the like. This TPr h»c th« , substrate 2 made of glass, a synthetic 

switching clement of the organic EL element m m 0«de), and serves as a 

(0005) The organic EL. element is formed on this TFT. 

of *. m; . second j, rs^srj ,he sourcc 
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4 4 . tns (3 • memylphenylphenylamino) tripbenylanine), a light-emitting layer 14, an 
citron transport layer 13 comprising Bebq 2 and a cathode 17 imposing a 
magnes^-mdmm alloy (Mgln) in this order. As described above, the respective layers 
13, 14, 15 and 16 comprise the organic compounds, and the organic EL element 
comprises the respective layers, the anode 12, and the cathode 17 

[0007] It is mside fceorgauicEL element that abole injected from the anode 12 with an 
electron mjected from the cathode l 7 are recombined so that an organic molecule 
*27 ^ fiht r itUng ^ 14 * to aerate at, exciton. L^t * ^ 

aTtht S " g M * ^ ° f Nation of this exc^ 

and this hght is emitted from the transparent anode 12 to the outside through the 
transparent msulating substrate 2 (in the drawing, in the direcUon mdica^Ty I 

[0008] 

[Froblen,, » b. Solved by fto taveMi.,,] However, f» ebove-r^Honed sttllctoe of 
.-^TH^, ^ *" ■ — ^ ran *b* organic EL 

L^r^eZTbToL^ir *• m - ■ ^ - 

r0009l m tdrf,* r ^ u decrease an aperture ration of the display device. 

[0009] In add-on, wxth the conventional structure, since the TFT is required to be mTde 
smalleras much as possible to such a degree that a light emission is not shield^ 
and performance of the TFT are also limited ' * 

pixel ^ m add,t, ° n 10 "V™** « ration of a display 

[0011J 

electroluminescence element over the &i* ml 1 WKUdrwn, and an 

(0012] Further, a transparent substrate provided with a color el . - 

cathode side of the electroluminescence eWnt ^ the^o T^^ 6 
transparent substrate is a color filter laver nr /It! ClCl ° ent ° n *» 

(00 i3j y ° T 3 «**-CMv«tmg fluorescent layer. 



3 



Embodiment Mode of the Present Invention]^ Embodiment Mode> A display 
device accordmg to me present mvenUon is described below 

[0014J Fig 1 is Finn Embodiment Mode, which is a sectional view of a display device 
provided with a color filter as a color element 

f00!5] Each display pixel 1 is formed by laminating a TFT and an organic EL element 

reTo^Sf 1' ^ " " «*— « * synthetic 

ZT£ 2£ ^ SUb8teUe ^ m ***** by depositing a 

snbstrate^nd each display pixel is arranged in a matrix shape to form a color display 
panel. The insulating substrate 2 can be either transparent or opaque 

oTovmTbt; ^ l ' ? eTFT " 3 3 b " fc » «*» ™ where a gate electrode 3 is 

provided below a gate insulating film 4, and has the same structure as the conventional 
structure usmg a polycrystalline silicon film as an active layer. Therefore a 
description is omitted. mcroiorc, a 

J0M6IA source hotrods 9 of the "ITT is connected „ an anode 12 of the organic EL 
[0017) The anode 12 comprise, molybdenum (Mo) 12- thn, fe an oplquc Mndu(;tiv<: 

U provrded » ta pWtoUcn „, sulalirig fita „, TO „ deposited ^ 

and 1TO „,,, b.ve die smn. almpe. The Mo is provided to reflect light generated to a 

lumted to Mo, and may be a metal snch as aluminum <A1) or silver (Ag) n, Tto 
w«h a iarge wo* function is deposited to™ to em , et^m-y^T. 
Itght-enutong clement layer in combination with Mo 

POUQ- n. organic EL e.ement is formed by iaminating the ligh-emitdng element layer 

zrz: *nCr rnri 13 ^ ^ T. 

wie wanspon layer 15 comprising TPD (4 4' 4» 
em.«ed to the stde where the TFT does no. exist. Thecamode 17 is a common 
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and the light emitting layer 14, the electron transport layer 13, the respective hole 
transport layer 15 and 16, and the buffer layer 25 are insulated by an insulating layer 18 
between the respective adjacent display pixels 1. 

[0020] In the display panel of the organic BL display device, a color filter 22 is provided 
as a color element. 

[0021] As shown in Fig 1, the color filter 22 provided with red (R), green (G), and blue 
(B) or, a transparent insulating substmte 21 such as a transparent film or a glass 
substrate on the side of cathode 17. 

[0022] This color filter 22 has a periphery bonded with an adhesive sealing agent to be 
fix on the side of the cathode 17 of the organic EL element. The color fLr 22 each 
color rs pmyided to correspond to the display pixel 1 comprising the TFT and the 
organ* EL element. A black matrix (BM) 23 that shields light may be provided between 
the respective colors. 

[0023] light from the lightning layer of the organic EL element is emitted through 
fte color filter 22 to show each color in the direction of the arrow in the figure 
[0024] Here, ^luminescent material of the KghNemittmg layer of the organic EL 
element will be described. 

^T""* matCrial ° f Emitting layer 14 of the organic EL 
element ,s selected to correspond to the color element provided on the organic EL 
dement. In other words, in the case of using a color filter provided with R, Vand B 

S^;^ ° f White light can be realized by using a ZnBTZ complex or a 
laminate of TPD (aromatic diamine) / D-ErTAZ (\ 2 a ^ , . P 8 
{"Alt," k-- ^- „ ; p-erjAZ, (1, 2, 4 - tnazole derivative) / AJq 

Ught - b = *°» «« subsume 21 sid. ptovided « 

Uk color iifcer 22 m .his w,,, u, e Ugfc, „ „„, ^ p "J™ 

fle*it»lily can be increased u determine .fa. ,„h ,w J Therefore, 
drtving the EL Clemen, while i. bZTes "^e^ 2 *" *' "* ** 

display pixel to a maximum. P ° M * le *° *" «»«■» "*> <* «-e 

[0028] In addition, since ore apemne „*, can be improved, it become, unnccessa™ to 
.ncrease . current density to obtain a bright display so that the organTc ^Tem™ 
allowed to have a longer life. organic et. element is 

{0029J Farther, Ae iuminescen, material .0 be used as the light-emitting layer of ac 
-tatat mode, and a color filter comprising three colors of R, Cfc and B is arranged 
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w«h tte callwde 8 ,de of the organic EL eleree*. Therefore, a process ex. be hiJv 
"° pMed " ^ » fenrdog ma.eri* of U^e loads of lijh^^Z S£ 

" ^"T" m0re i« the ease of being emfced toa, a, TFrtLtT ^ " . 
conventional wav so that a k„'„k* . , ^* suostratc side in a 

Embodtoen. mZ^k'o* L , " iSPlay °» * ^.COad 

organic ELelement will be described below »ght-emittmg layer of an 

material for the ilghT^^l r ' to „M f ? k m °' "*« * « 
too the color dispuy devte i TL , ! ^ Primary of R, G aid B 

<™ toto a red ^^ZX^rr^ * ^ fc * 
24. ^ °° IOr to form the color-converting fluorescent layer 

[0034) In case of converting bine lieht emitted *™ ^ 

Sr*- £ -^^.C^ ,,F,<, ' , -* ,,,,,i - £ - 

f0036] In addition, for a display pixel where h W n„u, • 

iayer 14 of the organic BlJ^^^^T^^ *-H**—W* 
order to enhance color puritv In »h„ ! J ,1 ^ COnVersion ^ -»y be provided in 

punty. In that case, the following bine luminescent material for 
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example is formed. 

[0037} Further, « toe blue-ligbt conversion layer, madJazole (OXD v m 
azomcthine-zmc complex (AZM), and an Al-qmnoUn. mixed ligand comply ♦ 
perylene, or the like is used as the blue-light conversion layer 

[0038] to this way, lie luminescent matorial to be used as the light-emitting layer of the 
orgunc EL element may use only a blue luminescent material in the cue of toe pre.cn, 
embodiment mode, and only a layer of each of three kinds of coIorHmnvertin. 
fluorescent m«enms is formed on me transparent substnue 21. Therefore, a proems cm 
be highly sunpUfled as compared to forming materials of toree kinds of HghtHtmitting 
pri^rJotoT' MEMiC EL el0B,e, * to ' ™"' Ve0tkma ' ^ order to emit light in tore. 

CILf ■ ."J"*"* *e case where blue Ugh, emitted from to. 

^Z ^VjiZ " 1? 5Cribed - H0W ' Ve '- ** -vention is no, ,mn.ed 

i « r" ' i,!hUCmim °* " °»y be red or blue, to ft., case a 
^-converting floreacen. layer comprising material* ma. convert a red colorTto a 

wnflerto " *T CO, °" n *— «* ' layer ma, ™,"X 

while .^converting Oorescent .aye, comprising materials ma. convert a green cot 
mm a red color and a blue colo, to the case of a bght-emnting layer fta, eLT^en 

£040] in mis way. since light can be emitted from me sunsttat. 21 side provided wift 
^Zrr^l a "~ "^ 22 ^ <»* *• «•* is no, shielded b t e 

"iT^ZrJ: ttT^ '° dCttm "" e Performance offtT 

^whue « becomes possib,. to design an aperture mtio of toe dlaplay pi,., m . 

[0041] In addition, sic. to. aperrure ratio am be improved, i, becomes unn.cess.rv to 
increase a current density to obtain • , . unnecessary to 

-utowed ,o nave a longer tift ^ ^ " """ *" EL *— t « 

obtained. X bnfiht and dcar «*>r display can be 

[0043] In each of the embodiment modes described above the c of • 

color-changing florescent layer or a color filter **7ZT , ° f U8mfi a 

a color filter or a Color-conver^L fl^J IT, ^ * HoWeve '' 

no color display is needeT *** °' * » the case where 

[0044] Further, in each of the embodiment modes described above, the bottom-gate 



7 



structure is described as for a structure of the TFT. However, the present invention is 
not limited thereto, and it is possible to be a so-called a top-gate type that has a gate 
electrode provided over an active layer. 
(0045) 

[Effects of the invention] According to a display device of the present invention, emitted 
light is not shielded by a TFT so that an aperture ratio is not decreased since a light 
emission from an organic EL element has a direction to a transparent insulating 
substrate side where the TFT is not provided. 

[0046] In addition, since emitted light is not shielded by the TFT, it is possible to make 
to size and performance of the TFT to a maximum. 

[0047] Further, since an aperture ratio can be increased, it becomes unnecessary to 
increase a Current density to obtain a bright display so that the organic EL element is 
allowed to have a longer life. 

[0048] Moreover, since emitted light is emitted from a color element side provided on 
the anode, a color area is enlarged more than in the case of being emitted from the TFT 
substrate side in a conventional way so that a bright and clear color display can be 
obtained. 

[Brief Description of the Drawings} 

Fig.l is a sectional view showing First Embodiment Mode of a display device of the 
present invention. 

Fig.2 is a sectional view showing Second Embodiment Mode Of a display device of the 
present invention. 

Fig.3 is a sectional view of a conventional display device. 

[Description of the Reference Symbols] 

2 substrate 

12 anode 

14 light emitting layer 

17 cathode 

22 color filter 

24 color-converting fluorescent layer 



8 



